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LETTERS TO THE EDITORENCOURAGING OUTCOMES
AFTER MITRALVALVE REPAIR
WITH THE
GEOFORM ANNULOPLASTY
RING. AN EXTRAORDINARY
RING OR AVERY GOOD
PATIENT SELECTION?
To the Editor:
We read with great interest the re-
sults published by Timek and col-
leagues1 regarding the implantation
of the GeoForm ring (Edwards Life-
sciences Corporation, Irvine, Calif)
for ischemic mitral regurgitation
(MR). Surprisingly, according to the
Kaplan-Meier curve, the freedom
from recurrent 2þ MR at 4 years
was 100% (see the original Figure 2).
These formidable results differ from
the almost 30% recurrent MR rate at
1 year reported in a recent trial.2
Timek and colleagues1 speculate
whether the use of this specific ring,
characterized by a greater reduction
of the anteroposterior distance and
the 3-dimensional elevation of the P2
segment, could be the main cause for
these better outcomes.
We would like to highlight other
reasons that could explain these
diverging results.Whereas in the study
of Timek and colleagues1 almost a
third of patients had only 2þ MR at
the time of the operation, in the previ-
ously mentioned trial2 all patients had
severe MR. Moreover, Timek and col-
leagues1 reported that a quarter of the
surviving patients had no echocardi-
ography beyond 6 months, and it is
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tional class or significant MR.
Nevertheless, from our point of
view, there is a critical factor that
can accurately predict recurrence of
MR after a repair. Neither of the
studies mentioned here accounted for
this strong predictor, mitral leaflet
tethering. Laplace’s law (pressure is
proportional to wall stress divided
by radius of curvature) implies that
once MR is initiated, end-diastolic
left ventricular volume and wall
stress increase in parallel with pre-
load. The increase in load stress leads
to further left ventricular remodeling,
which culminates in a spiraling, self-
perpetuating cycle of leaflet teth-
ering. Recurrent MR after an initially
successful mitral annuloplasty may
be related to continuing left ventricu-
lar remodeling with its consequent
increase in the tethering.3 Tethering
can be quantified by echocardio-
graphic measurements, such as inter-
papillary muscle distance, coaptation
depth, and left ventricular end-
diastolic index. Interestingly, in one
report3 more than 95% of patients
with recurrent MR during a midterm
follow-up period had previously
demonstrated an interpapillary mus-
cle distance of more than 20 mm.
Thus although there is high evi-
dence3,4 that patient selection plays a
key role in the recurrence of MR,
neither of these studies1,2 reported
the factors taken into account to
select patients for repair. It is
therefore likely that the main reason
for this great divergence in results
lies in the different criteria used to
select patients as candidates for
mitral ring annuloplasty.
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j.jtcvs.2014.03.046Reply to the Editor:
My colleagues and I greatly appre-
ciate the thoughtful commentary
provided by Hernandez-Vaquero and
colleagues on our study ‘‘Five-year
real world outcomes of GeoForm
ring implantation in patients with
ischemic mitral regurgitation.’’ Al-
though our clinical series offers en-
couraging results with the use of the
GeoForm ring in patients with severe
left ventricular (LV) dysfunction and
ischemic mitral regurgitation, we
agree that there is more in play than
the reparative technique alone. Des-
pite their paucity, the available clinical
data on the use of the GeoForm ring
deserve closer examination to inter-
pret our results in the proper context.
In the first published cohort of 74 pa-
tients implanted with the GeoForm
ring, De Bonis and colleagues1 found
that freedom from 2þ or greater mitral
regurgitation (MR) at 3.5 years was
75%, but 2þ or greater MR was pre-
sent in only 9% of patients (5/56)
with symmetric leaflet tethering and
central MR jets on preoperative echo-
cardiography. Indeed, asymmetric
leaflet tethering with restriction of
the posterior was found to be the only
independent predictor of recurrentry c Volume 148, Number 2 751
Letters to the Editor2þ or greater MR. A recent German
study2 of 70 patients at 4 years re-
ported an overall freedom from recur-
rence of mitral regurgitation grade
3þ or greater of 92% and a freedom
from 2þ or greater MR of 71%,
corroborating the earlier report. Our
current findings align with these re-
sults, although our echocardiographic
follow-up was not complete and 31%
of patients had only 2þMR preopera-
tively. Our patients had severely
reduced LV function and predomi-
nantly central MR, which may be
more reflective of greater symmetric
LVand annular dilation. Patients with
end-stage ventricles have been found
to have more symmetric leaflet teth-
ering and less jet asymetry.3 It is diffi-
cult to compare the outcomes of
patients with ischemic MR treated
with ring annuloplasty, because
ischemic MR may be associated with
relatively preserved LV function,
localized posterolateral infarct, and
asymmetric posterior leaflet tethering
or with end-stage ischemic cardiomy-
opathy with significant annular and
LV dilation, symmetric leaflet teth-
ering, and a centrally oriented regurgi-
tant jet.4 These extremes lie on a
clinical continuum, both are associa-
ted with a ‘‘normal’’ appearing valve,
and each is surgically corrected with
undersized ring annuloplasty. We
wholeheartedly agree with Hernan-
dez-Vaquero and colleagues that pa-
tient selection is paramount in
optimizing surgical results, and as
such we have chosen to restrict our
use of the GeoForm prosthesis to
patients with severe LV dysfunction,
significant annular and chamber di-
latation, and a central regurgitant jet.
We believe that this form of ischemic
MR is best treatedwith significant sep-
tolateral annular reduction, which is
incorporated in the design of the
GeoForm prosthesis. Although preop-
erative echocardiographic determina-
tion of leaflet tethering has been a
focus of significant clinical research,
leaflet and chordal tissue remodeling
can also compensate for altered752 The Journal of Thoracic and Csubvalvular alterations,5 andmechan-
ical forces insufficient to affect
valvular competency induce geomet-
ric leaflet remodeling and altered
gene expression.6 Indeed, the unique
adaptation of valvular tissue to ven-
tricular remodeling is often forgotten
when viewing echocardiographic
studies of patients with end-stage
dilated hearts and altered subvalvular
geometry but little or no mitral regur-
gitation. The insightful analysis of the
Asturias group has generated more
questions than the limited answers
our study can provide to the chal-
lenging problem of ischemic mitral
regurgitation.
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VENTRICULAR FREE WALL
VENTRICULOTOMY ON
RIGHT VENTRICULAR
FUNCTION: IS THAT THE
CORRECT QUESTION?
To the Editor:
Lee and colleagues1 recently re-
viewed the effects of limited versus
conventional right ventriculotomy on
subsequent right ventricular (RV)
dilation and dysfunction in patients
with tetralogy of Fallot who develop
pulmonary regurgitation (PR) after
transannular repair. No long-term
benefits were seen after limited right
ventriculotomy. The logic behind
this strategy stems from the premise
that the free wall RV incision gener-
ates dysfunction, with a correspond-
ing hypothesis that late RV function
would benefit from restricting the
RV incision to less than 1 cm or avoid-
ing it with transatrial and pulmonary
artery approaches. Determining the
reasons for such failure to offset
long-term dysfunction requires an-
alyzing relationships between RV
structure and function. I therefore
ask whether to use limited versus con-
ventional right ventriculotomy is the
right question. Questions about the
advantages of limited versus conven-
tional right ventriculotomy arose
when knowledge of the relationships
between RV structure and function
was absent. We now know that the
septum occupies 40% of ventricular
muscle mass, dominates RV function,
and is protected by standardized
myocardial protection techniques in
adults.2
The helical heart model of
Torrent-Guasp shows that the RV
free wall is predominantly composed
of transverse fibers (basal loop) that
cause circumferential compression
(Figure 1), whereas the septum
contains only helical fibers (apical
loop) that produce twisting and short-
ening. Approximately 80% of RV
function derives from longitudinal
strain or shortening3 and is quantified
by tricuspid annular plane systolic
